Thus, it is necessary, as with all new experimental techniques, to establish the validity of the WWW as an experimental medium. One approach is to conduct the same experiment both in the laboratory under well-controlled conditions and over the WWW. If the same psychological variables are driving the results of both data sets, the trends in the data should be very similar, leading to a high correlation between the results of the two studies. The present paper reports a comparison of two laboratory studies on variables influencing the perception of attractiveness of females with the same studies ported to the WWW.
Background Issues on the Research Questions
The psychological issue under investigation is what features of the female figure determine attractiveness (Fallon & Rozin, 1985; Singh, 1993; Wiggins, Wiggins, & Conger, 1968) . One reason for interest in this topic is the hypothesis that the use of very thin models by the media may play a role in the general dissatisfaction women have with their bodies and the increasing number of cases of eating disorders among women (Mable, Balance, & Galgan, 1986; B. Silverstein, Perdue, Peterson, & Kelly, 1986) .
Although different studies have examined many different issues related to female attractiveness, the samples of nearly all of the studies have been drawn from collegeage students. These samples differ in many ways from the general population and may limit generalization. For example, the age range of most college samples is limited to individuals in their late teens to early twenties. As they age, people may change in what they find attractive in female figures. In the hope of examining some of these issues, two WWW studies were developed to match two laboratory studies. One set of studies, the front-view studies, investigated weight and hip-to-bust proportion with figures facing front. The other set of studies, the side-view
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studies, investigated weight, breast size, and buttock size in figures viewed from the side.
METHOD Subjects
In the laboratory studies, subjects were obtained from introductory psychology classes and from upper-level psychology classes and were recruited as volunteers (Table 1 ). The subjects from introductory psychology classes received extra credit for their participation, and the other subjects participated solely on a volunteer basis. WWW subjects were obtained on the basis of using the Web pages that collected the data ( Table 2 ). All participation was voluntary, and only findings regarding those subjects who completed an entire experiment were included in data analyses. The only two places the experiments were posted were the Hanover College psychology department home page (http://psych.hanover.edu/), where the experiments were housed, and the page of on-line research maintained by the American Psychological Society (http://psych. hanover.edu/APS/exponnet.html). From there the experiments may have been linked to by other pages and by search engines. However, these links were not sought out. During the last 3 months of the data collection reported here, the front-view experiment collected a mean of 7.1 complete subjects a day. This number represented 17% of all who reached the experiment's home page and 29% of all who began the experiment. The side-view experiment collected a mean of 2.7 complete subjects a day. This number represented 10% of all who reached its home page and 17% of all who began the experiment. The differences in the rate of data collection and rate of completion can probably be ascribed to the different lengths of the two experiments. The front-view experiment required half as many trials as the side-view experiment.
Stimuli
The figures for the front-view studies were adapted from Fallon and Rozin (1985) . The nine images differing in weight were scanned into a computer where they could be modified. First, all figures were adjusted so that the bust and hip width were equal. Then, two new sets of figures were created. One set was adjusted so that the figure had a bust width 1.2 times greater than the hip width at each weight value. Another set had the hip width 1.2 times greater than the bust width. Thus, there were 27 figures: nine weight values ϫ the three proportions: hips Ͼ bust, hips ϭ bust, and hips Ͻ bust.
The figures for the side-view studies were adapted from Wiggins et al. (1968) . One of the figures was scanned to allow for the images to be created and modified. First the figures were adjusted for weight to approximately match the first six weight values used in Fallon and Rozin (1985) . Then, for each weight value, three levels of breast size and buttock size were added. The six levels of weight ϫ three levels of breast size ϫ three levels of buttock size yielded 54 total figures.
Procedures
All studies employed a magnitude estimation procedure with a standard (Engen, 1971) . The standard figure was given an arbitrary attractiveness value of 200. In this method, subjects rated the attractiveness of each figure by assigning a value relative to the standard; for example, a figure perceived to be half as attractive as the standard would be assigned a value of 100. The value of 200 was chosen to avoid suggesting scales of 1 to 10 or 1 to 100, so that subjects might feel freer in assigning their attractiveness ratings. As part of the informed consent procedure, subjects completed a personal information form giving their age, race, country of birth, and gender.
In the laboratory, subjects were run in groups viewing images presented with overhead projectors. In the front-view study, the standard was presented immediately prior to each figure to be judged. For the side-view study, both the standard and the figure to be judged were projected simultaneously. Figures were presented in a random order. To conduct the studies on the Web, each figure was placed on its own Web page with the standard immediately to the left of the figure to be judged. The standard value of 200 was adjacent to the standard, and instructions were presented on each page as well as on the informed consent page. Subjects entered their judgments in the single form field on the page. Subjects clicked on a button to submit the data for that trial, and then the page with the next image to be judged was delivered to the browser. Figures were randomized, with the order rotated across blocks of subjects. Therefore, the Web experiments very nearly approximated the way that the laboratory studies were conducted.
Data Analyses
Data were range corrected, which adjusts each subject's data to a 1 (for the minimum rating) to 100 (for the maximum rating) range. Thus, the range of judgments was standardized across subjects (L. D. Silverstein, Krantz, Gomer, Yeh, & Monty, 1990) .
In all statistical comparisons, ␣ was set at .05. The laboratory front-view study range-corrected data were submitted to a 9 (weight) ϫ 3 (proportion) ϫ 2 (gender) analysis of variance (ANOVA) with repeated measures on weight and proportion. For the WWW front-view study, an additional between-subjects factor of age was also included in the ANOVA. Age was broken into the four groups indicated in Table 2 . The laboratory side-view study rangecorrected data were submitted to a 6 (weight) ϫ 3 (breast size) ϫ 3 (buttock size) ϫ 2 (gender) ANOVA, with repeated measures on all factors except gender. Again, for the WWW side-view figures, the ANOVA had the additional between-subjects factor of age. All reported differences between means were determined to be significant using Tukey's HSD post hoc comparison.
RESULTS

Front-View Studies
The main effects of weight and proportion were significant [F(8,880) . Although the degrees of freedom for the error terms in WWW data were much larger, it must be remembered that the explained variance in the WWW studies was partialed many more ways because of the additional variable of age and all the additional interactions that resulted from this additional variable. Power ratings for the independent variables were very consistent across the two experiments, indicating that increasing the number of subjects in the WWW version of the experiment did not inflate the significance levels.
The three-way interaction of weight ϫ proportion ϫ gender is shown in Figure 1 for both data sets. (This interaction is shown in the figure because the main effects and other interactions can be seen fairly clearly in this presentation of the data and also because using one figure saves space.) As can be seen from the figure, both studies yielded the same general data trends, including an overall preference for figures at the 30 weight value, significantly lower ratings for the hips Ͻ bust figures near the most preferred weights, and a preference by males for these hips Ͻ bust figures over other proportions when they were thin (weight values of 10 and 20). Since interpretation of the data is not the focus of the paper, further discussion of these data will not be presented here.
A procedure often used in attempting to determine the validity of a psychological test-correlating the untested measures to established measures (Shaughnessy & Zechmeister, 1994 )-was adapted in order to examine the validity of the Web data. The use of magnitude estimation is well established as a method of collecting a wide range of psychological judgments in the laboratory (Engen, 1971) . In this case, because different subjects were used, the means from the weight ϫ proportion ϫ gender interaction from the two studies were entered into a Pearson's correlation. This interaction was chosen because the means for the main effects and other interactions were simple averages of the means in the three-way interaction, because each study was primarily a within-subjects design, and because the number of male and female subjects were nearly the same in both studies. Thus, if the data from this interaction fit the criteria of validity established here, so would all lower order effects because each three-way interaction would have the same values that would be used in determining the values for the lower order effects. If the means were the result of the same psychological variables operating in each study, the correlation of the two data sets should be near 1.00. The resulting correlation was significant and extremely high [r(52) ϭ .96, p Ͻ .001]. However, we argue that in this case the data should be more than highly correlated. For both the laboratory and WWW data sets, each subject's judgments were restricted to the same range of values through the range-correction procedure. Thus, the means should have been more than moving in the same direction, which is what the positive correlation indicates; they should have been the same or very similar if driven by the same psychological variables. Thus, a regression analysis of these data should yield a slope of near 1.00 and an intercept of near 0. A least squares regression using the WWW data set as the predicted variable yielded the following equation:
WWW mean ϭ 0.91 (laboratory mean) ϩ 1.85
The standard error of the slope was 0.04, and the standard error of the intercept was 1.70. Thus, although the slope was significantly different from 1, it was very close to 1, and the intercept was not significantly different from 0. The fact that the slope was slightly different from 1 may have been due to the difference in the age ranges and other person variables between the two subject groups. However, both the regression and the correlational analyses showed that the WWW data set is valid.
Side-View Study
In the laboratory side-view study, the main effects of weight [F(5,595) The variable of buttock size proved to be of very low power. Even when a main effect or interaction involving buttock size was significant, the post hoc Tukey's HSD usually did not reveal any significant differences because of the low power of this variable. Thus, for the sake of brevity, buttock size will not be discussed here. In the WWW version of the study, the following main effects and interactions from the list above were significant: weight [F(5,685) The only difference was that the weight ϫ gender interaction was not significant for the WWW data set. The interaction of weight ϫ breast size ϫ gender for both data sets is shown in Figure 2 and, as in the front-view studies, the other main effects and interactions are fairly clear from this figure. Again, many superficial similarities in the data are seen, including a preference by males for large breasts in many of the thinner figures, and women tending to prefer moderate breast sizes except perhaps at the very thinnest weight value in the WWW study. This interaction was submitted to the same correlation and regression analyses. As in the front-view studies, the correlation was near 1 [r (34) ϭ .95, p Ͻ .001]. The regression equation also demonstrated the great validity of the WWW data set:
WWW mean ϭ 0.99(laboratory mean) ϩ 2.72
The standard error of the slope was 0.06 and the standard error of intercept was 2.21. Thus, the slope was not significantly different from 1 and the intercept was not significantly different from 0.
DISCUSSION
In both studies, the WWW data were comparable to the laboratory data sets. This comparability was found despite the great potential for variations in experimental environment and equipment that was discussed in the introduction. The comparability in the data also occurred despite the differences in the experimental procedures that are a necessary consequence of the use of the WWW. For example, in the front-view laboratory study, the standard and comparison figures were presented sequentially, whereas in the Web study, the figures were presented simultaneously, and the experiments in the laboratory were experimenter paced, whereas the experiments over the Web were subject paced. These findings attest to the robustness of the psychological phenomena under investigation.
Moreover, these findings suggest that some examination of the subject variable of age, which in the present research is possible only in WWW data sets, may be fruit-ful. For example, the interaction of age ϫ weight was significant in the front-view WWW study [F(24,3360) ϭ 1.97, MS e ϭ 877, p Ͻ .005]. This interaction is mainly seen in that the oldest group (n ϭ 24) gave the lowest ratings for figures at the 10 and 20 weight values compared with the other age groups, which did not significantly differ in their ratings of these figures. The older subjects also gave their highest ratings for the figures with a 40 weight value, whereas all other age groups preferred the figures with a 30 weight value. One potentially interesting question raised by this finding is whether the interaction was due to a cohort difference, in which standards of beauty are different for different generations, or due to a true aging difference in that older people tend to prefer heavier figures perhaps as a result of the tendency of many people to gain weight as they age. Hopefully, the number of subjects differing in racial heritage and country of birth will reach a level where these variables can successfully be examined
The rate of data collection was generally slow but did increase steadily since the experiments were posted. It is almost certain that the rate of data collection would be faster if fewer trials were used. Comparison of the rate between the two Web experiments indicated that the shorter front-view experiment had more subjects begin the experiment (25/day vs. 16/day) and a greater percentage complete the experiment (29% of those that began vs. 17% of those that began) relative to the side-view experiment. More actively posting links to the experiments on many different sites might have led to a greater data collection rate. However, limiting the postings of the experiment to standard psychological sites helps give potential subjects additional assurance that this is a psychological experiment and that the data will be used in accordance with appropriate psychological purposes. A recent highlighting of the American Psychological Society on-line research page by the Planet Science Web site has greatly increased the rate of data collection for the experiments, suggesting that it is a useful page on which to post experiments It will require many such studies to truly determine what type of research can validly be conducted over the WWW. However, some initial observations are possible at this point. First, several features of this study are relatively unusual and may have contributed to the success of this endeavor. First, the figures were black-and-white drawings, and thus the simplest of monitors can render these images with high fidelity, and changes in resolution will change only the size of the figures itor calibration and the video card could have caused a greater variation in the stimulus appearance and quality and could have significantly affected the data. In addition, these data were extremely robust and the manipulations quite powerful; the main trends in the data are visible when examining the data from only a few subjects. Thus, studies employing more sophisticated images and subtle manipulations may not run as successfully on the WWW. A comparative rating of attractiveness of the type made in the present studies is relatively simple and may not have been greatly effected by the variations in the environment. More complex judgments may be more influenced by the variations that will occur over the WWW. Finally, no attempt was made to alter the subjects' cognitive or affective state or attitudes. Such manipulations probably would be ineffective over the Web since the variations in the environment would interact with these manipulations.
